Abstract. We analyze the B 0 → a ± 0 π ∓ and B −,0 → f0K −,0 decays and show that a consistent phenomenological picture can be obtained within the factorization approximation. In this approach the O6 operator provides the dominant contributions to the suppressed channel B 0 → a
Introduction
B factories provide large samples of B-B mesons allowing for the study of physical phenomena such as CP -violation, the determination of the CKM mixing angles and the search for new physics [1, 2] . Clearly, hadronic physics will benefit for the high statistics achieved, and the study of processes with small branching ratios will be possible. Full understanding of B physics is still lacking, as well as a systematic, first-principles description of the phenomena involved. Instead, diverse theoretical approaches are compared to data and assumptions such as factorization, or the estimation of the relative size of different contributions (tree level, annihilation, penguins, final state interactions) can be tested. This can be achieved in processes where the dominant contributions are suppressed by symmetry or accidental cancelations.
The BABAR and Belle collaborations already reported precise measurements of non-leptonic B meson decays involving scalar mesons with a branching ratio of the order of as low as 10 −6 . Thus for example, for the B 0 → f 0 K 0 channel, besides the branching ratio the CP -violating asymmetries are reported and, from the two pion spectrum, the authors are able to obtain the mass and width of the f 0 (980) [3] . This is not the case for B → a 0 (980)π where the branching fraction for given final states are reportedin particular a − 0 π + -however, in this case it is not possible to separate B 0 fromB 0 decays, unless a dominant decay mechanism is assumed [4] . In this context it is worth remarking that the B → a 0 (980)π decay was suggested as a a e-mail: delepine@fisica.ugto.mx b e-mail: lucio@fisica.ugto.mx c e-mail: mpramir1@netscape.net place where α, the weak mixing angle, could be measured through the CP -violating asymmetries [5] . However, it was shown that B → a + 0 π − is suppressed by G parity and also by isospin, which implies that in the symmetry limit no CP -violating asymmetry is expected to be experimentally accessible [6] . Thus, theoretical arguments support the idea that B 0 → a + 0 π − is strongly suppressed, so that the reported branching ratio can be identified with the dominant B 0 → a − 0 π + decay. The low lying scalar sector of QCD represents a major challenge [7] . From the experimental point of view, the nature of the existing states has not been elucidated while from the theory side no consistent interpretation of the experimental data exists [8] . This is so even though a number of processes involving the appropriated final state in the kinematical region of interest have been analyzed. Thus, for example, φ → ππγ, J/Ψ → φππ, φKK and central production involve the f 0 (980) and a 0 (980) [9] , whereas the di-pion in the Υ (nS) → Υ (mS)ππ and D → πππ decays include the kinematical region where the f 0 (600) is expected to appear [10] [11] [12] . Unfortunately, although different processes are included in the analysis, data are not good enough to provide a clear picture of the scalars. In fact no consensus exists even on the fundamental intrinsic properties (mass and width) of the low lying scalar mesons [2, 11] .
The appropriate theoretical description of non-leptonic B decays involving scalars is important not only to understand the nature of the scalar mesons but also because they represent a background to other processes of interest in B physics. Since scalars, vectors and tensors couple to two pseudoscalars, the following decays lead to the same final state: B → P V, B → SP, B → T P and B → P P P , where S, V, T and P stand for scalar, vector, spin 2 and pseudoscalar meson respectively. B decays involving scalar In this work we analyze the B 0 → f 0 (980)K and B → a 0 (980)π decays using the factorization approximation. To this end we use the ∆B = 1 weak Hamiltonian including QCD corrections to next to leading order. To evaluate the matrix elements we use values reported in the literature, or model-dependent estimates of the decay constants and form factors. In particular, the annihilation contribution is evaluated using perturbative QCD which is important in estimating contributions previously neglected. 
Amplitudes forB
where , s, q = u, c, t, V ij are the Cabibbo-Kobayashi-Maskawa (CKM) matrix elements. The Wilson coefficients C i , including next to leading order QCD corrections, are evaluated at the renormalization scale µ m B /2. We use the conventions and values for the C i constants reported in [19] . With these elements at hand it remains to evaluate the matrix elements of the effective Hamiltonian between the states of interest:
P and S stand for pseudoscalar and scalar meson respectively. In terms of the amplitude the branching ratio is given by
with τ B the appropriate B meson lifetime (τ B + = 1.65 · 10 −12 s, τ B 0 = 1.56 · 10 −12 s). The matrix elements are evaluated using factorization, i.e. by inserting the vacuum between the currents in all possible ways, and are given by 
